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Abstract
The effect of crystallization produced by addition of TiO , ZrO  and P O
oxides to glass-ceramic of the system CaO-MgO-SiO  was studied using
structural and thermal techniques. The devitrification process was
independent of thermal treatment. X-ray  diffraction studies performed on the
glass-ceramic system indicated that diopside crystalline phase was more
thermodynamically  favourable than other phases. The effect of the nucleating
agent depends on its nature: TiO  decreased the activation energy while P O
and ZrO  did not. SEM analysis of the doped glass-ceramics showed randomly
distributed crystals with significant dimensional variations from those of the
undoped system. All these formulations, showing a high crystallization rate,
and a fast heating rate, can be used as tile glazes and/or tile-glaze
components.
Keywords
2 2 2 5
2
2 2 5
2
27/2/2018 Effects of nucleating agents on diopside crystallization in new glass-ceramics for tile-glaze application |  SpringerLink
https://link.springer.com/article/10.1007/BF01209246 2/5
1 .
2 .
3 .
4 .
5 .
TiO2 Crystallization P2O5 Diopside Crystallization Rate 
This is a preview of subscription content, log in to check access
Preview
Unable to display  preview. Download preview PDF.
References
S. R. Levitt,J. Mater. Sci. 8 (197 3) 7 93.
Google Scholar  (http://scholar.google.com/scholar_lookup?
&author=S.%20R..%20Levitt&journal=J.%20Mater.%20Sci.&volume=
8&pages=7 93&publication_year=197 3)
R. H. Doremus, “Glass science” (Wiley, New Y ork, 197 3) p. 7 5.
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=Glass%20science&author=R.%20H..%20Doremus&publication_y
ear=197 3)
G. H. Beall andD. A. Duke, in “Glass-ceramic technology-glass science
and technology”, Vol 1, edited by D. R. Uhlmann and N. J. Kreidl
(Academic Press, New Y ork, 1983) pp. 403–45.
Google Scholar  (http://scholar.google.com/scholar_lookup?
&author=G.%20H..%20Beall&author=D.%20A..%20Duke&pages=403-
45&publication_year=1983)
J. J. Brennan andK. M. Prewo,J. Mater. Sci. 17  (1982) 237 1.
Google Scholar  (http://scholar.google.com/scholar_lookup?
&author=J.%20J..%20Brennan&author=K.%20M..%20Prewo&journal
=J.%20Mater.%20Sci.&volume=17 &pages=237 1&publication_year=1
982)
C. Leonelli, T. Manfredini, M. Paganelli, G. C. Pellacani, J. L. Amoros
Albaro, J. E. E. Navarro, M. J. Orts, S. Bruni andF. Cariati,J. Am.
Ceram. Soc. 74 (1991) 983.
Google Scholar  (http://scholar.google.com/scholar_lookup?
&author=C..%20Leonelli&author=T..%20Manfredini&author=M..%20P
aganelli&author=G.%20C..%20Pellacani&author=J.%20L..%20Amoros
%20Albaro&author=J.%20E.%20E..%20Navarro&author=M.%20J..%2
0Orts&author=S..%20Bruni&author=F..%20Cariati&journal=J.%20Am
.%20Ceram.%20Soc.&volume=7 4&pages=983&publication_year=199
1)
27/2/2018 Effects of nucleating agents on diopside crystallization in new glass-ceramics for tile-glaze application |  SpringerLink
https://link.springer.com/article/10.1007/BF01209246 3/5
6.
7 .
8.
9 .
1 0 .
1 1 .
1 2 .
1 3 .
1 4 .
1 5 .
C. Leonelli, T. Manfredini, M. Paganelli, G. C. Pellacani, J. L. Amoros
Albaro, J. E. E. Navarro, M. J. Orts, andL. Pennisi,Ind. Ceram. 11 (1991)
7 .
Google Scholar  (http://scholar.google.com/scholar_lookup?
&author=C..%20Leonelli&author=T..%20Manfredini&author=M..%20P
aganelli&author=G.%20C..%20Pellacani&author=J.%20L..%20Amoros
%20Albaro&author=J.%20E.%20E..%20Navarro&author=M.%20J..%2
0Orts&author=L..%20Pennisi&journal=Ind.%20Ceram.&volume=11&p
ages=7 &publication_year=1991)
E. F. Osborne,Am. J. Sci. 240 (1942) 7 51.
Google Scholar  (http://scholar.google.com/scholar_lookup?
&author=E.%20F..%20Osborne&journal=Am.%20J.%20Sci.&volume=
240&pages=7 51&publication_year=1942)
M. Sopicka-Lizer andS. Pawlowski,Ceram. Acta 3 (1991) 39.
Google Scholar  (http://scholar.google.com/scholar_lookup?
&author=M..%20Sopicka-
Lizer&author=S..%20Pawlowski&journal=Ceram.%20Acta&volume=3
&pages=39&publication_year=1991)
P. S. Rogers, J. Williamson andP. E. Johnson, (SILCERAM) Uk Pat. 1462
035 (197 4) and US Pat. 3901 7 16 (197 5).
Google Scholar  (https://scholar.google.com/scholar?
q=%0AP.%20S.%20Rogers%2C%20J.%20Williamson%20andP.%20E.%
20Johnson%2C%20%28SILCERAM%29%20Uk%20Pat.%201462%200
35%20%28197 4%29%20and%20US%20Pat.%203901%207 16%20%28
197 5%29.)
D. N. Coon andR. M. Neilson Jr,J. Mater. Sci. Lett. 7  (1988) 33.
Google Scholar  (http://scholar.google.com/scholar_lookup?
&author=D.%20N..%20Coon&author=R.%20M..%20Neilson&journal=
J.%20Mater.%20Sci.%20Lett.&volume=7 &pages=33&publication_yea
r=1988)
H. E. Kissinger,J. Nat. Bur. Stand. (US)57  (1956) 217 .
Google Scholar  (http://scholar.google.com/scholar_lookup?
&author=H.%20E..%20Kissinger&journal=J.%20Nat.%20Bur.%20Stan
d.%20%28US%29&volume=57 &pages=217 &publication_year=1956)
Idem, Anal. Chem. 29 (1957 ) 17 02.
Google Scholar  (http://scholar.google.com/scholar_lookup?
&author=H.%20E..%20Kissinger&journal=Anal.%20Chem.&volume=2
9&pages=17 02&publication_year=1957 )
T. Ozawa,Polymer 12 (197 1) 150.
Google Scholar  (http://scholar.google.com/scholar_lookup?
&author=T..%20Ozawa&journal=Polymer&volume=12&pages=150&p
ublication_year=197 1)
J. Sestak,Phys. Chem. Glasses 6 (197 4) 137 .
Google Scholar  (http://scholar.google.com/scholar_lookup?
&author=J..%20Sestak&journal=Phys.%20Chem.%20Glasses&volume
=6&pages=137 &publication_year=197 4)
A. Marotta, S. Saiello, F. Branda andA. Buri,J. Mater. Sci. 17  (1982)
27/2/2018 Effects of nucleating agents on diopside crystallization in new glass-ceramics for tile-glaze application |  SpringerLink
https://link.springer.com/article/10.1007/BF01209246 4/5
1 6.
1 7 .
1 8.
1 9 .
2 0 .
105.
Google Scholar  (http://scholar.google.com/scholar_lookup?
&author=A..%20Marotta&author=S..%20Saiello&author=F..%20Brand
a&author=A..%20Buri&journal=J.%20Mater.%20Sci.&volume=17 &pa
ges=105&publication_year=1982)
L. Barbieri, C. Leonelli, T. Manfredini, M. Romagnoli, G. C. Pellacani
andC. Siligardi,Thermochim. Acta, in press.
Google Scholar  (https://scholar.google.com/scholar?
q=%0AL.%20Barbieri%2C%20C.%20Leonelli%2C%20T.%20Manfredini
%2C%20M.%20Romagnoli%2C%20G.%20C.%20Pellacani%20andC.%2
0Siligardi%2CThermochim.%20Acta%2C%20in%20press.)
C. Leonelli, T. Manfredini, M. Paganelli, P. Pozzi andG. C. Pellacani,J.
Mater. Sci. 26 (1991) 5041, and references quoted therein.
Google Scholar  (http://scholar.google.com/scholar_lookup?
&author=C..%20Leonelli&author=T..%20Manfredini&author=M..%20P
aganelli&author=P..%20Pozzi&author=G.%20C..%20Pellacani&journal
=J.%20Mater.%20Sci.&volume=26&pages=5041&publication_year=1
991)
M. B. Volf, “Chemical approach to glass” (Elsevier, New Y ork, 1984) pp.
306–14.
Google Scholar  (http://scholar.google.com/scholar_lookup?
title=Chemical%20approach%20to%20glass&author=M.%20B..%20Vo
lf&publication_year=1984)
Powder Diffraction File, Card no. 11-654a. Joint Committee on Powder
Diffraction Standards, Swarthmore, PA, USA.
Google Scholar  (https://scholar.google.com/scholar?
q=Powder%20Diffraction%20File%2C%20Card%20no.%2011-
654a.%20Joint%20Committee%20on%20Powder%20Diffraction%20St
andards%2C%20Swarthmore%2C%20PA%2C%20USA.)
Powder Diffraction File, Card no. 19-249. Joint Committee on Powder
Diffraction Standards, Swarthmore, PA, USA.
Google Scholar  (https://scholar.google.com/scholar?
q=Powder%20Diffraction%20File%2C%20Card%20no.%2019-
249.%20Joint%20Committee%20on%20Powder%20Diffraction%20Sta
ndards%2C%20Swarthmore%2C%20PA%2C%20USA.)
Copyright information
© Chapman & Hall 1995
About this article
Cite this article as:
Baldi, G., Generali, E., Leonelli, C. et al. J Mater Sci (1995) 30: 3251.
https://doi.org/10.1007 /BF01209246
27/2/2018 Effects of nucleating agents on diopside crystallization in new glass-ceramics for tile-glaze application |  SpringerLink
https://link.springer.com/article/10.1007/BF01209246 5/5
© 2017  Springer International Publishing AG. Part of Springer Nature.
Not logged in University  of Modena and Reggio Emilia (300014497 4) - CARE 2009 & 2010
(3000180852) 155.185.51.103
DOI (Digital Object Identifier) https://doi.org/10.1007 /BF01209246
Publisher Name Kluwer Academic Publishers
Print ISSN 0022-2461
Online ISSN 157 3-4803
About this journal
Reprints and Permissions
Personalised recommendations
Powered by:Want recommendations via email? Sign up now
1. Performance of geopolymer concrete composed of fly ash after exposure to
elevated temperatures
Valencia Saavedra, William Gustavo… Mejía de Gutiérrez, Ruby
Construction and Building Materials (2017)
2. Development of Geopolymer-Based Materials from Coal Bottom Ash and
Rice Husk Ash with Sodium Silicate Solutions
Nguyen, Hoc Thang… Promentilla, Michael A. B.
Lecture Notes in Civil Engineering (2017)
3. Preparation of mesoporous geopolymer using metakaolin and rice husk ash
as synthesis precursors and its use as potential adsorbent to remove
Ramos Barbosa, Tuany… Luiz Jahn, Sérgio
Ceramics International (2017)
